To explore the adaptability of betaine surfactant-polymer binary system with ultra-low interfacial tension in the class Ⅲ reservoir, By Berea cores, natural cores and the class Ⅲ reservoir oil sand packed tubular model, the basic binary system, screening emulsifier, high concentration of binary system and different slug size oil displacement experiments were carried out. The experimental results indicated that: The emulsification has a great influence on the recovery rate of the betaine surfactant-polymer binary system displacement. In Berea core, by changing the type of emulsifier to enhance emulsification effect, it can increase the binary flooding recovery rate by 7%; when the total mass concentration of betaine and EO emulsifier is increased from 0.3% to 0.35%, it can increase the binary flooding recovery rate by 5%; it is advisable when the betaine surfactant -EO emulsifier flooding slug is 0.7 PV; in the range of permeability of the class Ⅲ reservoir, the permeability and pore throat changes will not affect the recovery rate of binary flooding; in the Berea core, natural core and the class Ⅲ reservoir oil sand packed tubular model, which effective permeability is (88~227)×10 -3 μm 2 , (74 ～ 247)×10 -3 μm 2 and 298×10 -3 μm 2 , the betaine surfactant-polymer binary flooding average recovery rate is 26.2%, 18.8% and 17.3%. _______________________
INTRODUCTION
The class Ⅲ reservoir geological reserves is substantial in our country, the current level of water flooding is relatively low, the remaining oil is rich, it will be one of the major potential oil production in the future. The permeability of the class Ⅲ reservoir is low and the water flooding degree is less than that of the first and second types of reservoirs, at present, there is no method to improve the oil recovery rate in the mine effectively [1, 2, 3] . After many years of efforts, CNPC has successfully completed the large-scale production of a new type of betaine surfactant, the binary system has ultra-low interfacial tension and good oil displacement effect [4] . Therefore, it is necessary to select the emulsifying agent to improve the emulsifying performance and improve the oil displacement efficiency so as to evaluate the effect of the binary displacement in the class Ⅲ reservoir and the optimization of the injection mode [5, 6] , which provides a reliable base for field test of the class Ⅲ reservoir.
THE EFFECT OF BINARY SYSTEM EMULSIFICATION ON OIL DISPLACEMENT EFFICIENCY
In order to explore the effect of binary system emulsification performance on oil displacement efficiency, the betaine surfactant-polymer (BSP) binary system, screening emulsifier and high concentration of binary system oil displacement experiments were carried out in Berea cores.
Betaine Surfactant-polymer Binary System Oil Displacement
The displacement experiments were carried out by using the betaine surfactant in 2 pieces of Berea cores, and the betaine surfactant was developed by CNPC. The experimental conditions were as follows:
The experimental oil is simulated oil, the viscosity is 9 mPa.S; The experimental water is simulated water, the salinity is 3700 mg/L; The molecular weight of the polymer is 970×104, the solution concentration is 2000 mg/L, the viscosity is 30 mPa.s; The surfactant used in the experiment is betaine, the effective mass concentration is 0.3%; The main slug of the betaine surfactant-polymer binary system displacement is 0.7 PV. The Berea core parameter, water flooding and the betaine surfactant-polymer flooding recovery rate results are shown in table Ⅰ. It can be seen from Table Ⅰ , the average recovery rate of water flooding is 39.75%, the betaine surfactant-polymer flooding enhanced recovery rate by an average of 20.05%, the effect is better.
Screening Emulsifier in Betaine Surfactant-polymer Binary System
In order to improve the recovery rate of betaine surfactant-polymer binary flooding, on the basis of the betaine surfactant developed by CNPC, three different emulsifiers (Conventional EO emulsifierⅠ, CEOⅠ; Conventional EO emulsifierⅡ，CEOⅠ; Strengthening EO emulsifier, SEO) were added to enhance the emulsifying performance of betaine and improve the oil displacement efficiency. 3 pieces of Berea cores were used in the oil flooding experiments, the total effective mass concentration of the emulsifier and betaine surfactant was 0.3%, and the other experimental conditions were the same as before. The Berea core parameter and oil displacement results are shown in Table Ⅱ .
The table Ⅱ shows that, on the basis of water flooding, after the addition of conventional EO emulsifierⅠ, the betaine surfactant-polymer flooding enhanced recovery rate by 19.4%, the recovery rate is lower by 0.65% than that not added emulsifier, the effect is bad. After the addition of conventional EO emulsifierⅡ, the betaine surfactant-polymer flooding enhanced recovery rate by 23.8%，the recovery rate is higher by 3.75％than that not added emulsifier, the effect is better. After the addition of strengthening EO emulsifier, the betaine surfactant-polymer flooding enhanced recovery rate by 27.0%, the recovery rate is higher by 6.95% than that not added emulsifier, the recovery rate is higher over 3％ than that added conventional EO emulsifierⅡ, the effect is very good, and can be used for subsequent experimental study of formula. 
Strengthening Emulsifier and High Concentration BSP Oil Displacement
In order to further improve the recovery rate of betaine surfactant-polymer binary flooding, the strengthening EO emulsifier was added on the basis of the betaine surfactant developed by CNPC, and the total effective concentration of the emulsifier and betaine surfactant was increased to 0.35%, and the other experimental conditions were the same as before. 2 pieces of Berea cores were used in the oil flooding experiments, the Berea core parameter and oil displacement results are shown in Table Ⅲ .
Compared with Table Ⅱ and Table Ⅲ , it can be seen that the total effective concentration of betaine surfactant-strengthening emulsifier increased from 0.3% to 0.35%, and the average recovery rate of binary flooding increased from 27.0% to 32.15%. The effect is very good, and can be used for subsequent experimental study of formula.
The previous different emulsification effect of binary flooding is summarized in Table Ⅳ , the relationship between the recovery rate and the emulsification effect is plotted as shown in figure 1.
As can be seen from table Ⅳ and figure 1: With the concentration of 0.3% of the betaine surfactant + the molecular weight of the polymer is 970×104 and the solution concentration is 2000 mg/L, which was used in the displacement of the Berea cores, by changing the emulsifier types can enhance emulsification effect, it can increase the recovery rate of the binary flooding from 20.05% to 27%; the total effective concentration of betaine surfactant + strengthening emulsifier increased from 0.3% to 0.35%, and the average recovery of binary flooding increased from 27.0% to 32.15%, the effect is remarkable. 
THE EFFECT OF BINARY SLUG SIZE ON OIL DISPLACEMENT EFFICIENCY
In order to study the effect of betaine surfactant-polymer binary slug size on oil displacement efficiency, on the basis of the betaine surfactant developed by CNPC, the strengthening emulsifier was added to, and improving the concentration of betaine surfactant and emulsifier, the different slug oil displacement experiments were carried out by using 4 pieces of Berea cores, the core parameter and oil displacement results are shown in Table Ⅴ , which can make binary displacement recovery rate curve under different slug size (PV), as shown in figure 2 .
It can be seen from figure 2 that when the binary displacement slug size increased from 0.5 PV to 0.7 PV, and the recovery rate of binary flooding increased from 25.8％ to 32.15％； when the binary displacement slug size increased from 0.7 PV to 0.9 PV, the recovery rate of binary flooding will not continue to improve. So it is advisable to use the 0.7 PV of slug. 
THE EFFECT OF CLASS Ⅲ RESERVOIR'S PERMEABILITY ON OIL DISPLACEMENT EFFICIENCY
In order to study the effect of the class Ⅲ reservoir's permeability on the betaine surfactant-strengthening emulsifier binary displacement efficiency, exploring the matching between the binary system and the reservoir's pores and throats (average pore radius), the betaine surfactant-strengthening emulsifier binary oil displacement experiments were carried out by using Berea cores and natural cores with different permeability.
The oil displacement experiments were carried out by using 3 kinds of cylindrical Berea cores and natural cores with different permeability. The other experimental conditions were the same as before; the core parameter and oil displacement results are shown in Table Ⅵ .
It can be seen from table Ⅵ that the porosity, permeability and water flooding recovery rate of the three different permeability Berea cores have a very uniform variation rule, the recovery rate of binary displacement reach a basic value of about 25%, with an average of 26.18%. The results show that when the effective permeability of the Berea cores decreased from 227×10-3μm2 to 88×10-3μm2 in the experiment, the recovery rate of the betaine surfactant-strengthening emulsifier binary oil displacement is not significantly reduced. The three cores with different permeability are basically cores of the class Ⅲ reservoir, which are from three oil fields, and their porosity is close to each other. Due to the water displacement recovery rate is low of the first core, the binary oil displacement recovery rate is also slightly low, it is 17.4%, but it has reached the expected goal; the binary oil displacement recovery rate is more than 19% of the other two cores; the binary oil displacement recovery rate is no difference for the three cores, with an average of 18.8%. The results show that when the effective permeability of the natural cores decreased from 247×10 -3 μm 2 to 74×10 -3 μm 2 in the experiment, the recovery rate of the betaine surfactant-strengthening emulsifier binary oil displacement is not significantly reduced.
EVALUATION OF DISPLACEMENT EFFECT ABOUT THE CLASS Ⅲ RESERVOIR OIL SAND PACKED TUBULAR MODEL
In order to clarify the effect of betaine binary displacement on the class Ⅲ reservoir, the oil displacement experiments were carried out with the class Ⅲ reservoir oil sand packed tubular model. The other experimental conditions were the same as before, the core parameters and oil displacement results are shown in Table Ⅶ . The water flooding and binary flooding recovery rate, water cut and displacement pressure gradient curve of the class Ⅲ reservoir oil sand packed tubular model are shown in figure 3 and figure 4 .
The water flooding recovery rate is 51.6% in the class Ⅲ reservoir oil sand packed tubular model, on the basis of that, the binary flooding recovery rate is 17.3%，and good results have been achieved.
CONCLUSIONS
1. The emulsification effect has a great influence on the recovery rate of the betaine surfactant-polymer binary displacement. With the concentration of 0.3% of the betaine surfactant + the molecular weight of the polymer is 970×104 and the solution concentration is 2000 mg/L, which was used in the displacement of the Berea cores, by changing the emulsifier types can enhance emulsification effect, it can increase the recovery rate of the binary flooding from 20.05% to 27%; the total effective concentration of betaine surfactant + strengthening emulsifier increased from 0.3% to 0.35%, and the average recovery of binary flooding increased from 27.0% to 32.15%. 2. When the binary displacement slug size increased from 0.5 PV to 0.7 PV, and the recovery rate of binary flooding increased from 25.8％ to 32.15％. When the binary displacement slug size increased from 0.7 PV to 0.9 PV, the recovery rate of binary flooding will not continue to improve. So it is advisable to use the 0.7 PV of slug.
3. In the range of permeability of the class Ⅲ reservoir, the permeability and pore throat changes will not affect the recovery rate of betaine surfactantpolymer binary flooding. In the cylindrical Berea core with the effective permeability of （88~227）×10-3μm2, the average recovery rate of binary flooding is 26.2%; in the natural cores with the effective permeability of （74～247） ×10-3μm2, the average recovery rate of binary flooding is 18.8%.
4. In the class Ⅲ reservoir oil sand packed tubular model with the effective permeability of 298×10-3μm2, the recovery rate of binary flooding is 17.3%.
